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ABSTRACT 

Documentation o f  t he  development o f  commercial f i s h e r i e s  i n  t he  Arct ic-Yukon- 
Kuskokwim Region, which accounts f o r  over 70% o f  t he  land area o f  t he  s t a t e  o f  
Alaska, can be h e l p f u l  when responding t o  i n fo rma t ion  requests from o ther  
agencies and the  p u b l i c .  Harvest, e f f o r t ,  and ex-vessel va lue f o r  salmon 
(Oncorhynchus spp) , h e r r i n g  (C7upea harengus pa7 7asi) ,  and summer r e d  k i n g  c rab  
(Para7ithodes camtschatica) commercial f i s h e r i e s  have p rev ious l y  been repo r ted  
by area and species bu t  have no t  been presented f o r  combined areas and species. 
Annual ex-vessel value f o r  a l l  commercial f i s h e r i e s  i n  t he  reg ion  combined 
increased by a f a c t o r  o f  36 from an average o f  $0.6 m i l  1  i o n  i n  1961-65 t o  an 
average o f  $21.4 m i l l  i o n  i n  1984-88. Even when these f i g u r e s  are adjusted f o r  
i n f l a t i o n  based on the  Anchorage Consumer P r i ce  Index the  average annual ex- 
vessel value increased by a f a c t o r  o f  nea r l y  12 between these two per iods.  While 
subsistence use o f  these resources i s  extensive and long-standing,  t he  commercial 
f i s h e r i e s  have developed t o  a s i g n i f i c a n t  s i z e  on l y  i n  the l a s t  10 t o  15 years. 
The growth and d i v e r s i f i c a t i o n  o f  these f i s h e r i e s  s ince the  l a t e  1970's i s  
apparent by comparison o f  the  harvest  i n  1976 w i t h  t h a t  o f  1988. I n  1976, 1.6 
m i l  1  i o n  salmon were harvested w i t h  an ex-vessel value o f  $4.4 m i l  1  ion .  I n  1988, 
4.4 m i l l  i o n  salmon, 260 thousand 1 b o f  salmon roe, 7.8 thousand tons o f  her r ing ,  
and 237 thousand l b  o f  red  k i n g  crab were harvested having a record  ex-vessel 
value o f  $36.3 m i l l i o n .  Value increased by a f a c t o r  o f  e i g h t  i n  12 years. Even 
when these f i g u r e s  are adjusted f o r  i n f l a t i o n  t h e  ex-vessel va lue increased by 
a f a c t o r  o f  nea r l y  f i v e  i n  12 years. 

KEY WORDS: Commercial f i s h e r i e s ,  harvest,  e f f o r t ,  ex-vessel value, Arct ic-Yukon- 
Kuskokwim Region, salmon, her r ing ,  r e d  k i n g  c rab  



INTRODUCTION 

The Arctic-Yukon-Kuskokwim (AYK) Region encompasses over 70% o f  t h e  l a n d  area 
o f  t he  s t a t e  o f  Alaska (F igure 1) and i s  equ iva len t  i n  s i z e  t o  the  combined l and  
areas o f  t he  s ta tes  o f  Washington, Oregon, Idaho, and C a l i f o r n i a .  The reg ion  
extends n o r t h  from the  Alaska Range and the  B r i s t o l  Bay drainage, and inc ludes  
a l l  o f  the  drainages o f  t he  Ber ing Sea and A r c t i c  Ocean from Cape Newenham i n  
t h e  south t o  Demarcation Po in t  a t  t he  Canadian border.  Also known as Region I 1 1  
w i t h i n  the  D i v i s i o n  o f  Commercial F i she r ies  o f  t h e  Alaska Department o f  F ish  and 
Game (ADF&G), t h e  reg ion  i s  subdivided i n t o  the  Kuskokwim, Yukon, Norton Sound, 
and Kotzebue Areas f o r  f i s h e r i e s  management purposes. Harvest, e f f o r t ,  and ex- 
vessel va l  ue i n fo rma t ion  f o r  salmon (Oncorhynchus spp) , h e r r i n g  (C7upea harengus 
pa7 7asi) ,  and r e d  k i n g  crab (Para7 i thodes camtschat i c a )  commerci a1 f i s h e r i e s  has 
p rev ious l y  been repor ted  by area and species (Francisco e t  a1 . 1988a; Merkouri s  
and Lean 1988; Whi tmore e t  a1 . 1988a) bu t  has no t  been presented f o r  combined 
areas and species. 

Subsistence use o f  t he  f i s h e r i e s  resources w i t h i n  the  AYK Region i s  extensive 
and long-s tand ing  (ADF&G 1972; Pete and Kreher 1986; Bergstrom and Gnath 1988). 
I n  cont ras t ,  t he  commercial f i s h e r i e s  have developed t o  a s i g n i f i c a n t  s i z e  on l y  
w i t h i n  the  past  10 t o  15 years. The m a j o r i t y  o f  the  f ishermen p a r t i c i p a t i n g  i n  
these commercial f i s h e r i e s  are 1 ocal res idents  w i t h  small -sca le  operat ions.  As 
a r e s u l t  these commercial f i s h e r i e s  are l a r g e l y  a source o f  cash used t o  
supplement a r u r a l  subsistence 1 i f e s t y l e .  

The purpose o f  t h i s  r e p o r t  i s  t o  p rov ide  a concise and un i fo rm p resen ta t i on  o f  
salmon, her r ing ,  and red  k i n g  crab commercial f i s h e r i e s  s t a t i s t i c s  f o r  t h e  AYK 
Region from 1961 through 1988. This  in fo rmat ion  w i l l  be summarized by species 
f o r  a l l  areas and by area f o r  a l l  species t o  p rov ide  an overview o f  the  
development and cu r ren t  ex-vessel value o f  commercial f i s h e r i e s  w i t h i n  the  
region.  Agency p lann ing  may b e n e f i t  by re1 a t i n g  f i s h e r i e s  research and 
management e f f o r t s  w i t h i n  the  reg ion  t o  the  development o f  t he  commercial 
f i s h e r i e s .  

No attempt was made t o  inc lude escapement, subsistence, personal use, and spo r t  
harvest  in fo rmat ion ,  o r  t o  inc lude smal l -scale freshwater commercial f i s h e r i e s  
which have occurred on an i r r e g u l a r  basis .  The omission o f  t h i s  companion 
i n fo rma t ion  i s  n o t  intended t o  d imin ish  i t s  s ign i f i cance ,  bu t  r a t h e r  t o  focus 
on the  pr imary commercial f i s h e r i e s .  

Commercial f i s h e r i e s  harvest,  e f f o r t ,  and ex-vessel values presented i n  t h i s  
r e p o r t  were obtained p r i m a r i l y  from annual management r e p o r t s  prepared by 
d i v i s i o n  s t a f f  from the  areas which comprise the region.  With a few except ions, 
commercial f i s h e r i e s  were small and undeveloped i n  t h e  reg ion  p r i o r  t o  1961, and 
i n fo rma t ion  i s  incomplete. This  r e p o r t  i s  t he re fo re  l i m i t e d  t o  da ta  beginning 
w i t h  t h e  1961 season. 



METHODS 

Data Sources 

All d a t a  f o r  1988 were prel iminary and were obtained from r e p o r t s  t o  t h e  Alaska 
Board of F i s h e r i e s  f o r  t h e  1988 season (Hamner 1988; Francisco e t  a l .  1988b; 
Whitmore e t  a l .  1988b; and Lean and Merkouris 1988a, 1988b, 1989). Salmon, 
he r r ing ,  and red king c rab  commercial ha rves t ,  e f f o r t ,  and ex-vessel  va lue  d a t a  
through 1987 were obtained from t h e  1987 annual management r e p o r t  f o r  each a rea  
(Franci sco e t  a1 . 1988a; Whi tmore e t  a1 . 1988a; and Merkouri s and Lean 1988), 
except a s  otherwise c i t e d .  

Salmon commerci a1 e f f o r t  d a t a  f o r  t h e  1961-74 period were obtained from t h e  1974 
annual management r e p o r t  f o r  t h e  AYK Region (Regnart e t  a l .  1974),  while  d a t a  
f o r  t h e  1975-77 period were obtained from t h e  1977 annual management r e p o r t  f o r  
each a rea  (Jonrowe e t  a l .  1977; Geiger and Andersen 1977; and Kuhlmann 1977).  
In add i t i on ,  salmon commercial e f f o r t  d a t a  f o r  t h e  1978-83 period f o r  t h e  
Kuskokwim Area were obtained from t h e  annual management r e p o r t  f o r  each yea r  
from t h a t  a r ea  (Jonrowe e t  a1 . 1978, 1979, 1980, 1982, 1983, 1984). 

Salmon ex-vessel  value d a t a  f o r  t h e  Kuskokwim Area f o r  t h e  1961-75 ~ e r i o d  were 
obtained from t h e  1975 annual management r epo r t  f o r  t h a t  a r ea  (~uhlmann e t  a l .  
1975).  

Herring commercial ha rves t ,  e f f o r t ,  and ex-vessel  value d a t a  f o r  1979 and 1980 
were obta ined  from a r e p o r t  t o  t h e  Alaska Board of F i she r i e s  f o r  t h e  1981 season 
(F r i ed  e t  a1 . 1981). 

The Anchorage Consumer P r i ce  Index (CPI) f o r  each yea r  from 1961 t o  1988 was 
obtained from A1 aska Department of Labor s t a t i s t i c s  ( J .  K. Hal 1 anger ,  A1 aska 
Department of Labor, Anchorage, personal communication). 

D e f i n i t i o n  o f  E f f o r t ,  Value, and Averages 

E f f o r t  was def ined  somewhat d i f f e r e n t l y  f o r  t h e  var ious  f i s h e r i e s  descr ibed  in  
t h i s  r e p o r t  and was based upon t h e  format of t h e  a v a i l a b l e  h i s t o r i c a l  
information.  E f fo r t  f o r  a l l  salmon f i s h e r i e s  from 1961 through 1977 was based 
on t h e  number of vessel  l i c e n s e s  issued.  With one except ion,  e f f o r t  f o r  a l l  
salmon f i s h e r i e s  from 1978 through 1988 was based on t h e  number of Commercial 
F i she r i e s  Entry Commission (CFEC) permit card holders  making a t  l e a s t  one 
de l ive ry .  The except ion was t h a t  f o r  t h e  Kuskokwim Area from 1978 through 1983, 
e f f o r t  was based on t h e  number of CFEC permits  issued each year .  Since not a l l  
vessel  o r  CFEC permit ho lders  made a t  1 e a s t  one del i ve ry  in  a given yea r ,  e f f o r t  
e s t ima te s  through 1977, and f o r  t h e  Kuskokwim Area through 1983, were somewhat 
i n f l a t e d  r e l a t i v e  t o  t h e  more recent  e s t ima te s .  E f f o r t  f o r  a l l  he r r ing  and c rab  
f i s h e r i e s  was def ined  a s  t h e  number of  fishermen making a t  l e a s t  one de l ive ry .  

Value was t h e  ex-vessel  d o l l a r  value of t h e  harves t ,  which was t h e  t o t a l  number 
of d o l l a r s  paid t o  t h e  fishermen. This was derived from department copies  of 
s a l e s  r e c e i p t s  and d id  not  i ncl ude post-season adjustments provided by c o n t r a c t s  



or  special incentive payments from buyers. No attempt was made t o  adjust  f o r  
in f la t ion  in the  r e su l t s  section of t h i s  report .  Therefore, the  ex-vessel value 
of the  1961 harvest was s ta ted in 1961 do l la r s  while the  ex-vessel value of the  
1988 harvest was s ta ted in 1988 do l la r s .  However, the  Anchorage CPI was used t o  
adjust  commercial f i shery ex-vessel values fo r  in f la t ion  in the  discussion 
section.  

Some of the  h i s to r ica l  salmon f ishery ex-vessel values were not previously 
reported by species. In those cases the  most appropriate average weight and 
average pr ice  per pound data were used t o  estimate ex-vessel value by species. 
Species which occur only infrequently in the  commercial harvest f o r  a given area 
were not presented in t h i s  report .  These include sockeye and pink salmon fo r  the  
Yukon Area, sockeye salmon fo r  the  Norton Sound Area, and chinook, coho, sockeye, 
and pink salmon fo r  the Kotzebue Area. These two fac tors ,  namely estimation of 
ex-vessel value by species and the exclusion of minor species,  resul ted in small 
differences between salmon f ishery ex-vessel values presented in t h i s  report  and 
ex-vessel values as presented in individual area f ishery repor ts .  These 
differences were generally l e s s  than one percent. 

Averages were fo r  5-year periods with the period 1984 through 1988 being the  most 
recent.  Admittedly, 5-year periods may not have been the most appropriate fo r  
some species having al ternate-year cycles of abundance. This shortcoming was 
outweighed by the  need fo r  a standardized reporting format so t h a t  summaries 
across areas and species could be accompl ished. Use of averages a lso  reduced 
the  e f f ec t  of unusually large  or  small harvests in any given year.  

Salmon Roe Sales  

Salmon are  generally sold in the  round in the  AYK Region commercial f i she r i e s .  
In the  course of processing, roe i s  extracted by the  buyer and marketed 
separately from the  f i sh  carcass.  However, in recent years summer run chum salmon 
(0. ke ta )  have been harvested primarily fo r  the roe market in portions of the 
upper Yukon River. In t h i s  f ishery roe has been extracted and delivered t o  buyers 
by commercial fishermen who re ta in  carcasses fo r  subsistence purposes. Therefore, 
a description of chum salmon commercial harvests in the  AYK Region necessari ly 
includes both numbers of f i sh  in the round and pounds of roe delivered t o  the  
buyers. Sales of roe from f i sh  captured fo r  subsistence purposes, which was legal 
from 1974 through 1977, were not included in t h i s  report .  No attempt was made 
t o  estimate the  number of female f i sh  required t o  produce the  reported roe sa les ,  
or  the  incidental catch of males in the  roe directed f ishery.  

I t  should be emphasized t ha t  roe sa les  occurred only in the upper portion of the 
Yukon River drainage, and were primarily from summer r u n  chum salmon. Summer run 
chum salmon enter  the  Yukon River from l a t e  May t o  mid-July and spawn widely 
throughout the  Alaska portion of the drainage, while the  f a l l  r u n  enters  from 
mid-July t o  ear ly  September and spawns primarily in the upper portions of the  
drainage in Alaska and Canada. 



RESULTS 

Salmon were harvested w i t h  s e t  and d r i f t  g i l l  n e t s  throughout  t h e  reg ion ,  and 
a l s o  w i t h  f i s h  wheels i n  t h e  upper p o r t i o n  o f  t h e  Yukon R i v e r  dra inage.  
Commercial salmon f i s h e r i e s  grew s u b s t a n t i a l l y  i n  t h e  AYK Region f rom 1961 t o  
1988 (Table 1 ) .  E f f o r t  increased f rom fewer than  1,200 f ishermen p e r  yea r  i n  
t h e  1960's t o  a peak o f  2,350 i n  1975. With t h e  implementat ion o f  l i m i t e d  e n t r y  
i n  1976, e f f o r t  s t a b i l i z e d  a t  approx imate ly  2,000 p a r t i c i p a n t s  annua l l y .  Growth 
i n  t h e  va lue  o f  t h e  ha rves t  has been even more s i g n i f i c a n t .  Value f o r  a l l  
commercial salmon f i s h e r i e s  throughout  t h e  r e g i o n  was l e s s  than  $0.6 m i l l  i o n  
p e r  yea r  i n  t h e  e a r l y  19601s, b u t  has c o n s i s t e n t l y  exceeded $11.0 m i l l  i o n  p e r  
yea r  th roughout  t h e  1980's. The reco rd  va lue  o f  $29.2 m i l l i o n  i n  1988 was 50x 
g r e a t e r  than  t h e  va lues o f  t h e  e a r l y  1960's. The m a j o r i t y  o f  t h e  growth i n  va lue  
occur red  i n  t h e  Yukon and Kuskokwim Areas, w h i l e  t h e  Nor ton Sound and Kotzebue 
Areas were r e l a t i v e l y  more s t a b l e  (F igu re  2).  

Annual ha rves t s  have increased f rom < 0.7 m i l l  i o n  f i s h  d u r i n g  t h e  1960's t o  
> 2.0 m i l l  i o n  f i s h  and 100 thousand 1 b o f  r o e  d u r i n g  t h e  1980's. A r e c o r d  o f  4.4 
m i l l i o n  f i s h  and 260 thousand 1 b o f  r o e  was harvested i n  1988, n e a r l y  7x g r e a t e r  
than t h e  l e v e l  o f  t h e  e a r l y  1960's. Development o f  chum and coho salmon (0. 
k i s u t c h )  f i s h e r i e s  accounted f o r  t h e  m a j o r i t y  o f  t h e  growth i n  numbers o f  f i s h  
harvested; c h i  nook salmon (0. tshawytscha) harves ts  have been 1 onger es tab l  i shed 
and r e l a t i v e l y  more s t a b l e  (F igure  3 ) .  Apparent growth i n  sockeye salmon (0. 
nerka) harvests ,  v i r t u a l l y  a l l  o f  which occurs i n  t h e  Kuskokwim Area, may be due 
t o  m i s i d e n t i f i c a t i o n  o f  t h i s  species as chum salmon p r i o r  t o  1981. Whi le  t h e  
va lue  o f  t h e  ha rves t  has increased f o r  a l l  species,  growth was g r e a t e s t  f o r  chum 
and coho salmon. The va lue  o f  t h e  coho salmon ha rves t  i n  1988 n e a r l y  equaled t h a t  
f o r  ch inook salmon. 

Chum Salmon 

Chum salmon a re  t h e  most numerous salmon throughout  t h e  reg ion .  Commercial 
f i s h e r i e s  f o r  chum salmon have l a r g e l y  developed s i nce  t h e  1970's. Annual 
harves ts  d u r i n g  t h e  1960's were g e n e r a l l y  below 0.25 m i l l  i o n  f i s h ,  w h i l e  a reco rd  
o f  3.2 m i l l i o n  f i s h  were harvested throughout  t h e  r e g i o n  i n  1988 (Table 2 ) .  A 
r o e  f i s h e r y ,  p r i m a r i l y  f o r  summer r u n  chum salmon, developed i n  t h e  upper p o r t i o n  
o f  t h e  Yukon R i v e r  dra inage s ince  1979. Roe sa les  grew f rom 36 thousand 1 b i n  
1979 t o  a r e c o r d  272 thousand 1b i n  1986. Dur ing  t h e  pas t  15 years,  annual va lue  
o f  t h e  chum salmon harves t  f o r  t h e  e n t i r e  r e g i o n  ( f i s h  and r o e  combined) has 
increased f rom $3.7 m i l l i o n  (1974-78 average) t o  $6.3 m i l l i o n  (1984-88 average). 

Dur ing  t h e  e a r l y  1960's t h e  Norton Sound Area accounted f o r  t h e  m a j o r i t y  o f  t h e  
chum salmon harves t  i n  t h e  AYK Region (F igure  4 ) .  S ince t h a t  t ime,  harves ts  
remained r e l a t i v e l y  s t a b l e  i n  Norton Sound b u t  increased s i g n i f i c a n t l y  i n  t h e  
r e s t  o f  t h e  reg ion .  The Yukon Area now suppor ts  t h e  l a r g e s t  chum salmon f i s h e r y  
i n  t h e  reg ion .  Kotzebue Area harves ts  have t y p i c a l l y  been second i n  magnitude, 
f o l l o w e d  c l o s e l y  by t h e  Kuskokwim Area, a l though i n  r e c e n t  years  t h i s  
r e1  a t i o n s h i p  has been reversed.  



Chinook Salmon 

Chinook salmon have supported commerci a1 f i  sher ies i n  t he  Yukon and Kuskokwim 
Areas, and t o  a  l e s s e r  ex ten t  i n  t he  Norton Sound Area. As some o f  t he  o ldes t  
commercial f i s h e r i e s  i n  the  region,  they were es tab l ished we l l  be fore  1961. 
Typical  o f  a  more mature f i she ry ,  harvests have f l u c t u a t e d  more narrowly than 
f o r  some o f  the  o the r  salmon species (F igure 4). Annual harvests f o r  t he  e n t i r e  
reg ion  were between 115 and 160 thousand through t h e  mid-1970's, reached a  low 
o f  94 thousand i n  1975, and then increased t o  a  h igh  o f  252 thousand i n  1983 
(Table 3) .  During the  pas t  15 years, annual value o f  the  chinook salmon harvest  
has increased from $2.0 m i l l i o n  (1974-78 average) t o  $ 5 . 7  m i l l i o n  (1984-88 
average). 

Coho Salmon 

Most o f  t he  commercial coho salmon harvest  i n  t he  AYK Region has occurred i n  t h e  
Kuskokwim Area, w i t h  the  Yukon and Norton Sound Areas c o n t r i b u t i n g  much smal ler  
harvests (F igure  4).  S i m i l a r  t o  chum salmon, commercial f i s h e r i e s  f o r  coho salmon 
have developed o n l y  recen t l y .  Annual harvests du r ing  the  e a r l y  1960's were below 
0.1 m i l l i o n  f i s h .  A record  of nea r l y  1.0 m i l l i o n  coho salmon were harvested i n  
1984 (Table 4).  During the  past  15 years, annual value o f  t he  coho salmon harvest  
has increased from $0.7 m i l l i o n  (1974-78 average) t o  $3.6 m i l l i o n  (1984-88 
average). 

Sockeye Salmon 

V i r t u a l l y  a l l  o f  the  commercial sockeye salmon harvest  i n  t he  AYK Region has 
occurred i n  t he  Kuskokwim Area. P r i o r  t o  1981 most f ishermen d i d  no t  
d i f f e r e n t i  a te  sockeye from chum salmon, making h i s t o r i c a l  harvest  and value da ta  
very inaccurate.  Since 1981 the  value o f  the  harvest  has ranged from $0.3 m i l  1  i o n  
i n  1984 t o  $1.7 m i l  1  i o n  i n  1987 (Table 5).  Annual value f o r  t he  1984-88 pe r iod  
averaged $0.9 m i  11 ion .  

Pink Salmon 

Pink salmon (0. gorbuscha) are more abundant i n  even-numbered years i n  t he  AYK 
Region. They are commercially harvested i n  s i g n i f i c a n t  numbers o n l y  w i t h i n  the  
Norton Sound and Kuskokwim Areas. Even w i t h i n  these areas, p i n k  salmon make on l y  
a  minor c o n t r i b u t i o n  t o  the  t o t a l  number o r  va lue o f  salmon harvested. 
Furthermore, t h a t  c o n t r i b u t i o n  has been dec l i n ing ,  w h i l e  f i s h e r i e s  f o r  o ther  
species have been s tab le  o r  growing. Pink salmon harvests f o r  these two areas 
combined averaged 161 thousand f i s h  annual ly  f o r  t h e  1974-78 per iod,  b u t  on l y  
64 thousand f i s h  f o r  t he  1984-88 pe r iod  (Table 6) .  Annual value o f  t he  harvest  
f o r  these same per iods  dec l ined from $101 thousand t o  $26 thousand. 

H e r r i n g  

P a c i f i c  h e r r i n g  i n  t he  AYK Region have been harvested i n  s i g n i f i c a n t  q u a n t i t y  
by domestic commercial f ishermen f o r  sac roe  e x t r a c t i o n  s ince 1979. G i l l  ne ts  



a r e  t h e  l ega l  commercial gear ,  along with beach s e i n e s  i n  t h e  Norton Sound Area. 
Small commercial f i s h e r i e s  f o r  food o r  b a i t  occurred on an i r r e g u l a r  b a s i s  p r i o r  
t o  1979, but a r e  not  included i n  t h i s  r e p o r t .  Nei ther  i s  included a  very small 
roe-on-kel p  f i s h e r y  which occurred in  Norton Sound f o r  severa l  y e a r s  p r i o r  t o  
i t s  c l o s u r e  by t h e  Board of F i she r i e s  i n  1985. 

Sac roe  f i s h e r i e s  have occurred d i  scont inous ly  a1 ong coas t a l  spawning grounds 
in  t h e  Kuskokwim, Yukon, and Norton Sound Areas. Unlike salmon f i s h e r i e s ,  which 
may occur  over  a  per iod of several  months, t h e s e  f i s h e r i e s  a r e  cha rac t e r i zed  by 
a  s h o r t  i n t e n s i v e  season from mid-May t o  e a r l y  June. Fish not  meeting minimum 
indus t ry  s tandards  f o r  roe  recovery a r e  o f t en  so ld  a s  b a i t  he r r ing .  

The ma jo r i t y  of  t h e  harves t  has occurred in  t h e  Norton Sound Area, with t h e  
Kuskokwim Area second and Yukon Area t h i r d  (Figure 5 ) .  Total annual ha rves t  f o r  
t h e  region has ranged from 1 .8  thousand tons  i n  1979 t o  9.8 thousand tons  in  
1986. Increase  in  value f o r  t h e s e  f i s h e r i e s  has been even g r e a t e r ,  from $0.9 
mi l l i on  in  1980 t o  $6.7 mi l l i on  in  1988. E f fo r t  increased from 169 fishermen i n  
1979 t o  1,220 in  1987. E f f o r t  r e s t r i c t i o n s  and a1 loca t ion  t o  l oca l  fishermen have 
been attempted through Board of F i she r i e s  r egu la t ions  concerning exc lus ive  use, 
and t h e  phasing in  of l imi t ed  e n t r y  beginning i n  1988. 

Comparison of  annual averages f o r  t h e  r ecen t  5-year  per iod (1984-88) t o  t h e  p r i o r  
5-year  per iod (1979-83) i nd ica t e s  a  growth in  harves t  from 5 .1  t o  7.7 thousand 
tons ,  e f f o r t  from 524 t o  803 fishermen, and va lue  from $1.7 t o  $4.4 mil l  ion 
(Table 7 ) .  

Crab 

The only s i g n i f i c a n t  commercial f i s h e r y  f o r  s h e l l f i s h  in  t h e  AYK Region i s  f o r  
red king c rab  i n  Norton Sound during t h e  summer season. Harvest i s  r e s t r i c t e d  
t o  males exceeding a  minimum carapace width e s t a b l i s h e d  by t h e  Board of 
F i s h e r i e s ,  and pots  a r e  t h e  only l ega l  harves t  gear .  A win ter  f i s h e r y  through 
shore i c e  i n  t h e  Nome a rea  accounts f o r  a  small number of c r a b  en te r ing  
commercial markets,  but t hese  were excluded from t h i s  r e p o r t .  

The summer red king c rab  commercial f i s h e r y  began in  1977. Unl i  ke t h e  salmon and 
he r r ing  f i s h e r i e s  descr ibed previous ly ,  t h e  c r ab  f i s h e r y  reached i t s  peak 
immediately a f t e r  i t s  incept ion  and has been in  a depressed s t a t e  s i n c e  1982 
(F igure  6 ) .  Af t e r  t h e  1977 explora tory  season, annual ha rves t s  ranged from a 
record of 2 .9 mil 1  ion I  b  i n  1979 t o  0.2 mil l  ion 1 b in  1982 and 1988. Value ranged 
from $1.9 mi l l i on  in  1978 and 1979 t o  $0.4 mi l l i on  in  1984 and 1988. Rapid 
ha rves t  o f  t h e  major i ty  of t h e  a v a i l a b l e  lega l  males and poor recru i tment  have 
been t h e  cause of t h e  harves t  dec l ine .  E f fo r t  dropped from 36 v e s s e l s  i n  1981 
t o  only 2 in  1988. 

The d e c l i n e  in  t h e  red king c rab  summer commercial f i s h e r y  i s  ev ident  from a 
comparison of s t a t i s t i c s  f o r  t h e  recent  5-year per iod (1984-88) with t h e  previous 
f ive -yea r  per iod (1979-83). During t h e  e a r l i e r  per iod an average of  23 v e s s e l s  
de l ive red  1 .2  mi l l i on  1b worth $1.0 mi l l i on  annual ly,  while  dur ing  t h e  more 
r ecen t  per iod an average of 6  vessel  s  del i  vered 0.4 mi 11 ion 1 b worth $0.5 mi 11 ion 
(Tab1 e  8 )  . 



Regional Summary 

Combined value of t he  salmon, her r ing ,  and red  k ing  crab commercial f i s h e r i e s  
i n  t he  AYK Region averaged $21.4 m i l l i o n  annual ly  du r ing  t h e  1984-88 pe r iod  
(F igure  7). For a l l  species combined, t he  Yukon Area accounted f o r  41% o f  t he  
t o t a l  value, fol lowed by the  Kuskokwim Area (36%), Norton Sound Area (16%), and 
Kotzebue Area (7%). For a l l  areas combined, chum salmon accounted f o r  29% o f  t he  
t o t a l  value, fo l lowed by chinook salmon (27%), h e r r i n g  (21%), coho salmon (17%), 
sockeye salmon (4%), and red  k ing  crab (2%) . 
Ranking by value o f  i n d i v i d u a l  f i s h e r i e s ,  as de f ined by management area and 
species, i nd i ca tes  t h a t  f i f t e e n  d i f f e r e n t  f i s h e r i e s  had an average annual value 
g rea te r  than $0.1 m i l  1  i o n  du r ing  the  1984-88 pe r iod  (Table 9 ) .  O f  these t h e  Yukon 
chinook salmon f i s h e r y  had the  greates t  value ($4.5 m i l l i o n ) ,  fo l lowed by 
f i s h e r i e s  f o r  Kuskokwim coho salmon ($3.2 m i l l i o n ) ,  Yukon chum salmon ($3.1 
m i l  1  i o n ) ,  Norton Sound h e r r i n g  ($2.4 m i l l  i on) ,  and Kotzebue chum salmon ($1.5 
m i l l i o n ) .  

DISCUSSION 

The purpose o f  t h i s  r e p o r t  was t o  present commercial harvest,  e f f o r t ,  and ex- 
vessel value da ta  f o r  a l l  areas and commercial f i s h e r i e s  i n  t he  AYK Region. This  
was t h e  f i r s t  t ime these data were compiled i n  a  comprehensive manner f o r  t h i s  
region.  A more complete understanding o f  the  f i s h e r i e s  resources would r e q u i r e  
a  synthesis  o f  add i t i ona l  in fo rmat ion  regarding s tock  s izes,  spawning 
escapements, h a b i t a t  s tatus,  harvests by o ther  user groups, and agency management 
s t ra teg ies .  

Commercial f i s h e r i e s  i n  t he  AYK Region have expanded s u b s t a n t i a l l y  from the  
1960's through the  1980fs, due l a r g e l y  t o  development o f  chum and coho salmon 
f i s h e r i e s  and t h e  i ncep t i on  o f  h e r r i n g  sac roe  and r e d  k i n g  c rab  f i s h e r i e s .  
Annual ex-vessel value f o r  a l l  commercial f i s h e r i e s  i n  the  AYK Region combined 
increased by a  f a c t o r  o f  36 from an average o f  $0.6 m i l l  i o n  i n  1961-65 t o  an 
average o f  $21.4 m i l l  i o n  i n  1984-88 (F igure 8 ) .  Even when these f i g u r e s  are 
adjusted f o r  i n f l a t i o n  based on the  Anchorage CPI the  average annual ex-vessel 
value increased by a  f a c t o r  o f  nea r l y  12 between these two per iods.  

The growth and d i v e r s i f i c a t i o n  o f  these f i s h e r i e s  s ince the  l a t e  1970's i s  
apparent by comparison o f  t he  harvest  i n  1976 w i t h  t h a t  o f  1988. I n  1976, 1.6 
m i l l i o n  salmon were harvested w i t h  an ex-vessel value o f  $4.4 m i l l  ion .  I n  1988, 
4.4 m i l l  i o n  salmon, 260 thousand 1  b  o f  salmon roe, 7.8 thousand tons o f  her r ing ,  
and 237 thousand 1b o f  r e d  k ing  crab were harvested having a  record  ex-vessel 
value o f  $36.3 m i l l i o n .  Value increased by a  f a c t o r  o f  e i g h t  i n  12 years. Even 
when these f i g u r e s  are adjusted f o r  i n f l a t i o n  the  ex-vessel va lue increased by 
a  f a c t o r  o f  nea r l y  f i v e  i n  12 years. 

To the  res iden ts  i n  t h i s  most ly  r u r a l  reg ion  the  commercial f i s h e r i e s  represent  
an important  component o f  t he  1  ocal economy. Development and d i v e r s i f i c a t i o n  o f  
the  commercial f i s h e r i e s  has l e d  t o  a  greater  demand f o r  maximizing harvests and 
i n c l u d i n g  t h e  pub1 i c  i n  harvest r e g u l a t i o n  decis ions.  This  has increased the  need 



for comprehensive and timely technical data analysis for fisheries management 
purposes, and reduced the margin for error in terms of stock conservation. 
Fisheries management objectives are made more difficult by the lack of 
comprehensive historical information, the complexities of multiple user groups 
and mixed stocks, and the logistics of operating in a vast and remote region. 
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TABLES AND FIGURES 



Table 1. Salmon comnercial e f f o r t  and ex-vessel value i n  the Arctic-Yukon-Kuskokwim Region, 1961-88. 

Year 

1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

Kuskokwim Areaa 

E f f o r t  Value 

Yukon Areaa 

E f f o r t  Value 

350 437 
490 362 
413 412 
452 354 
487 542 
517 455 
549 606 
512 535 
503 519 
549 623 
634 783 
661 784 
740 1,217 
771 1,921 
988 1,794 
962 2,151 
808 4,069 
826 5,315 
836 7,620 
826 6,338 
836 10,652 
820 7,141 
809 6,984 
808 5,689 
816 7,032 
834 6,249 
800 7,164 
853 13,379 

Norton Sound Areaa Kotzebue Areaa 

E f f o r t  Value E f f o r t  Value 

62 54 0 0 
143 106 84 46 
144 104 59 9 
133 72 48 35 
78 2 1 43 18 

117 69 44 25 
79 44 30 29 

113 59 59 46 
149 95 52 71 
127 84 82 186 
145 101 87 200 
171 102 87 260 
219 309 136 925 
228 437 174 1,823 
300 343 258 1,366 
212 280 219 580 
1 78 529 222 1,034 
1 76 812 208 5 75 
175 876 181 990 
159 5 79 176 1,447 
167 764 187 3,247 
1 64 999 199 1,962 
170 1,032 189 42 1 
141 72 1 181 1,149 
155 828 189 2,137 
163 539 187 93 1 
164 501 160 515 
152 745 193 2,581 

Regional ~ o t a l ~  

E f f o r t  Value 

AVG 74-78 846 1,936 871 3,050 219 480 216 1,076 2,152 6,542 
Avg 79-83 809 3,324 825 7,747 167 850 186 1,613 1,988 13,534 
Avg 84-88 791 6,541 822 7,903 155 667 182 1,463 1,950 16,573 

a ~ f f o r t  f o r  1961 through 1977 i s  the number of vessel Licenses issued annually w i t h i n  each area, whi le e f f o r t  
f o r  1978 through 1988 i s  the number o f  CFEC permit holders making a t  Least one de l i ve ry  annually. The only  
exception i s  tha t  f o r  the Kuskokwim Area i n  1978 through 1983, e f f o r t  i s  the number o f  CFEC permits issued 
annually, since the number o f  fishermen making a t  Least one de l i ve ry  i s  not avai lable. Value i s  the p r i c e  
paid t o  fishermen i n  thousands o f  do l lars .  



Table 2. Chum salmon comerc ia l  harvest and ex-vessel value i n  the Arctic-Yukon-Kuskokwim Region, 1961-88. Harvest i s  i n  
thousands of f ish,  or thousands of l b  of roe. Value i s  the p r i c e  paid t o  fishermen i n  thousands of do l lars .  

Kuskokwim Area Yukon ~ r e a ~  Norton Sound Area Kotzebue Area Regional Total 

Year Fish Value Fish Roe value Fish Value Fish Value Fish ~ o e ~  Value 

Avg 74-78 246.5 593 940.8 7.3 1,694 172.1 34 1 331.7 1,076 1,691.0 7.3 3,704 
Avg 79-83 395.3 748 1,113.6 142.4 3,800 198.8 426 355.9 1,613 2,063.6 142.4 6,588 
Avg84-88 621.9 1,398 834.2 215.0 3,137 127.7 270 313.1 1,463 1,896.9 215.0 6,268 

a~nc ludes  both sumer and fa1 l run chum salmon f o r  the Yukon Area. 

%ay include small amount o f  chinook o r  coho salmon roe i n  some years. Roe sales are predominantly from sumer run chwn 
salmon i n  the upper Yukon River f i s h i n g  d i s t r i c t s .  



Table 3. Chinook salmon conmercial harvest and ex-vessel value i n  the Arctic-Yukon- 
Kuskokwim Region, 1961-88. Harvest i s  i n  thousands of f i sh .  Value i s  the p r i c e  
pa id  t o  fishermen i n  thousands o f  do l lars .  

Kuskokwim Area Yukon Area NortonSoundArea R e g i o n a l ~ o t a l ~  

Year Harvest Value Harvest Value Harvest Value Harvest Value 

Avg 74-78 45.9 663 89.1 1,303 4.4 5 2 139.4 2,018 
Avg 79-83 70.9 86 1 142.2 3,871 8.2 167 221.3 4,898 
Avg 84-88 66.7 1,011 119.9 4,475 9.1 203 195.7 5,689 

a Chinook salmon comnercial harvest i n  the Kotzebue Area i s  below one thousand f i s h  
annually, and i s  not included here. 



Table 4. Coho salmon comnercial harvest and ex-vessel value i n  the Arctic-Yukon-Kuskokwim 
Region, 1961-88. Harvest i s  i n  thousands of f i sh .  Value i s  the p r i c e  pa id  t o  
fishermen i n  thousands o f  do l lars .  

Year 

1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

Kuskokwim Area 

Harvest Value 

Yukon Area 

Harvest Value 

Norton Sound Area 

Harvest Value 

Regional ~ o t a l ~  

Harvest Value 

Avg 74-78 182.5 603 17.9 53 4.9 11 205.3 666 
Avg79-83 346.3 1,451 20.0 76 46.8 187 413.2 1,715 
Avg 84-88 610.3 3,180 54.7 291 37.4 1 73 702.4 3,643 

a ~ o h o  salmon comnercial harvest i n  the Kotzebue Area i s  below one thousand f i s h  
annually, and i s  not included here. 



Tab1 e 5. Sockeye salmon commercial harvest  and ex-vessel value i n  
the  Arctic-Yukon-Kuskokwim Region, 1961-88. Harvest i s  
i n  thousands o f  f i s h .  Value i s  t he  p r i c e  pa id  t o  
f ishermen i n  thousands o f  d o l l a r s .  

Year 

Kuskokwim Areaa 

Harvest Val ue 

aSockeye salmon commercial harvest i n  t he  Yukon, Norton Sound, 
and Kotzebue Areas i s  below one thousand f i s h  i n  each area 
annual ly ,  and i s  n o t  inc luded here. Therefore the  Kuskokwim 
Area harvest  i s  equ iva len t  t o  the  reg iona l  t o t a l .  



Table 6.  Pink salmon commercial harves t  and ex-vessel value in  t h e  
Arctic-Yukon-Kuskokwim Region, 1961-88. Harvest i s  i n  
thousands of f i s h .  Value i s  t h e  p r i c e  paid t o  fishermen 
in  thousands of d o l l a r s .  

Kuskokwim Area Norton Sound Area Regional Tota la  

Year Harvest Value Harvest Value Harvest Value 

aPink salmon commercial harves t  i n  t h e  Yukon and Kotzebue Areas i s  
be1 ow one thousand f i s h  in  each a rea  annual ly,  and i s  not included 
here .  



Table 7. Herring comerc ia1 harvest, e f f o r t ,  and ex-vessel value i n  the Arctic-Yukon-Kuskokwim Region, 1979-88. 

Kuskokwim Areaa Yukon Areaa Norton Sound Areaafb Regional ~ o t a l ~  

Year Harvest E f f o r t  Value Harvest E f f o r t  Value Harvest E f f o r t  Value Harvest E f f o r t  Value 

1979 514 102 366 0 0 0 I, 292 67 600 1,806 169 966 
1980 1,145 340 248 61 1 69 130 2,452 294 500 4,208 703 878 
1981 1,830 288 543 720 1 1  1 21 1 4,371 332 1,500 6,921 731 2,254 
1982 1,299 191 459 657 75 222 3,933 237 1,046 5,889 503 1,727 
1983 1,508 1 78 628 816 63 367 4,582 272 1,519 6,906 513 2,514 
1984 1,052 168 2 78 1,185 66 306 3,662 199 888 5,899 433 1,472 
1985 2,792 370 1,337 1,299 73 550 3,548 278 1,438 7,639 721 3,325 
1986 2,705 391 1,501 1,865 97 1,142 5,194 323 2,900 9,764 811 5,543 
1987 1,971 478 1,267 1,342 157 1,000 4,228 585 2,690 7,541 1,220 4,957 
1988 1,930 363 1,802 1,119 113 1,018 4,752 356 3,907 7,801 832 6,727 

Avg79-83 1,259 220 449 561 64 186 3,326 240 1,033 5,146 524 1,668 
Avg 84-88 2,090 354 1,237 1,362 101 803 4,277 348 2,365 7,729 803 4,405 

a ~ a r v e s t  i s  i n  tons, e f f o r t  i s  the number o f  fishermen making a t  least  one del ivery,  and value i s  the amount pa id t o  
fishermen i n  thousands of do l la rs .  Note tha t  e f f o r t  i s  recorded by f i s h i n g  d i s t r i c t  and then sumned t o  estimate area 
and regional t o t a l s .  Therefore, an ind iv idua l  making de l i ve r ies  i n  more than one d i s t r i c t  would be counted more than 
once i n  the e f f o r t  ca lcu lat ion.  

b ~ o r t  Clarence harvest, e f f o r t ,  and value are included i n  Norton Sound Area f o r  1987 and 1988. 



Table 8. Red k i n g  c r a b  summer commercial ha r ves t ,  e f f o r t ,  and 
ex-vessel  va lue  i n  t h e  Arct ic-Yukon-Kuskokwim Region, 
1977-88. 

Nor ton Sound Areaa 

Year Harvest  E f f o r t  Val ue 

aHarvest i s  i n  thousands o f  pounds, e f f o r t  i s  t h e  number o f  
vesse ls  p a r t i c i p a t i n g  i n  t h e  f i s h e r y ,  and va lue  i s  t h e  p r i c e  
p a i d  t o  f ishermen i n  thousands o f  d o l l a r s .  Red k i n g  c r a b  
commercial ha r ves t  i n  t h e  Arctic-Yukon-Kuskokwim Region 
occurs  o n l y  i n  t h e  Nor ton Sound Area. 



Tab le  9. Ranking o f  salmon, h e r r i n g ,  and c r a b  commercial f i s h e r i e s  i n  t h e  
Arctic-Yukon-Kuskokwim Region based upon average annual ex-vessel  
va l ue  f o r  t h e  p e r i o d  1984-88. 

Rank Area Speci es Val uea 

Yukon 
Kus ko kwi m 
Yukon 
Nor ton Sound 
Kotzebue 
Kuskokwim 
Kuskokwim 
Kuskokwim 
Kuskokwim 
Yukon 
Nor ton Sound 
Yukon 
Nor ton Sound 
Nor ton Sound 
Nor ton Sound 

Chinook Salmon 
Coho Salmonb 
Chum Salmon 
H e r r i  ng 
Chum Salmon 
Chum Salmon 
H e r r i  ng 
Chinook Salmon 
Sockeye 
H e r r i n g  
Red K ing  Crab 
Coho Salmon 
Chum Salmon 
Chinook Salmon 
Coho Salmon 

aValue i s  t h e  p r i c e  p a i d  t o  f ishermen i n  thousands o f  d o l l a r s .  Only  those  
f i s h e r i e s  w i t h  an average va lue  g r e a t e r  than  $100,000 were inc luded .  

b ~ u k o n  chum salmon f i s h e r y  i nc l udes  summer and f a l l  run ,  and b o t h  f i s h  s o l d  
i n  t h e  round and r o e  sa les .  
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Figure 2. Salmon commercial effort (top) and ex-vessel value (bottom) by 
area in the Arctic-Yukon-Kuskokwim Region, 1961-88. 
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F igu re  3. Salmon commercial harves t  ( t o p )  and ex-vessel va lue  (bottom) by species 
i n  t h e  Arctic-Yukon-Kuskokwim Region, 1961-88. Note t h a t  r o e  ha rves t  i n  
1b i s  i nc luded  w i t h  numbers o f  chum salmon, and t h a t  p i n k  salmon a r e  
t o o  few t o  appear g r a p h i c a l l y .  
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F igu re  4. Chum salmon ( t o p ) ,  chinook salmon (midd le ) ,  and coho salmon 
(bot tom) commercial ha rves t  by area i n  t he  Arctic-Yukon-Kuskokwim 
Region, 1961-88. Note t h a t  r o e  harves t  i n  1b i s  i nc l uded  w i t h  
numbers o f  chum salmon. 
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F i g u r e  5. H e r r i n g  commercial h a r v e s t  ( t o p ) ,  e f f o r t  (m idd le )  and 
ex-vessel  va l ue  (bot tom) by a rea  i n  t h e  Arc t i c -Yukon-  
Kuskokwim Region, 1979-88. 



Figure  6. Red k i n g  crab summer commercial harves t  ( t o p ) ,  e f f o r t  (middle) ,  
and ex-vessel value (bottom) i n  t he  Norton Sound Area of t h e  
Arctic-Yukon-Kuskokwim Region, 1977-88. 
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F igure  7. Con t r i bu t i on  by area ( t o p )  and species (bottom) t o  t he  $21.4 m i l  1 i o n  
average annual ex-vessel val  ue o f  commercial f i s h e r i e s  f o r  t he  
1984-88 pe r iod  i n  t he  Arctic-Yukon-Kuskokwim Region. 
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Figure 8. Ex-vessel value i n  actua l  do1 l a r s  and i n f l a t i o n - a d j u s t e d  do1 1 a rs  
(us ing  t he  Anchorage Consumer P r i ce  Index r e l a t i v e  t o  1961 ) f o r  
salmon, her r ing ,  and red  k i ng  crab commercial f i s h e r i e s  combined 
i n  the  Arctic-Yukon-Kuskokwim Region, 1961 -88. 
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